UK Patent 09)GB m>2 1 79 949<i 3) B 



(54) TWtollnvwition 

Adhesive composition 

(51) INTCL'; COM. 31/04 // COW 4*4 



(21) Application No 
8521820.7 


(73) Proprietor 

Scott Paper company 


(22) Date of filing 
3 Sap 1985 


(Incorporated m USA- 
Pennsylvania) 


(43) Appflcatten published 
18 Mar 1987 

(45) Patent published 
31 Aug 198» 


Scott Plaza 
Philadelphia 
Pennsylvania 19113 
United States of America 

(72) frwentors 
Jay M Feller 
Wallace H Pippin 
John R Skerrett 

(74) Agent andtar * 
Address tor Service 
Page White & Farrer 
5 Plough Place 
New Fetter Lane 
London 
EC4A1HY 
United Kingdom 


(52) Domestic classification 
(Edition J) 

C3M MXAW M136 M160 
M200 M203 

U1S S1122 S1369 S1583 
S3020 33036 33045 

(56) Documents dted 
OS 1336641 A 
OB 05581 00 A 


(58) Field of search 




As tor published application 
2179949 A viz: 
UKCLC3M, C3V 
updated as appropriate 


j. 



2179349 

ADHESIVE COMPOSITinM 

The present Invention relates to a' creping adhesive composition in 
particular to a creplng adhesive composition suitable for application 
to a creping drum in an apparatus for producing soft, light-weight 
paper web suitable for making sanitary paper products such as bathroom 
and facial tissue, paper towels and napkins. 

It is conventional practice to produce soft paper web by mechanically 
or chemically disrupting interfere bonds in the paper web thereby to 
reduce the strength of the paper web. Examples of known methods of 
producing such softened paper web are to crepe paper web from a drying 
surface with a creping blade; to crepe paper web a second time after 
the web has been creped from a first drying surface; or to add 
chemical debonders to the fibrous material which forms the web. 
However, such conventional methods generally result in the production 
of paper webs having relatively low strengths for a given improvement 
In softness. 

Compression of the paper web when it is wet encourages the formation 
of iRterfibre bonds, and a successful approach to the production of 
soft paper has been to minimise the formation of these bonds during 
manufacture of the web by avoiding mechanical compaction of the wet 
web at any stage thereby producing webs commonly referred to as 
^never-pressed- webs. In these processes, drying of the web is 
achieved using through-dryers which direct air through the web, and it 
has been found that the internal structure of such ! 'never-pressed" 
webs has an inherent bulk and softness which gains the maximum benefit 
from a subsequent creping step. 

Consumer demands for still softer sanitary paper products have meant 
that It- has become increasingly difficult to produce paper of the 
required softness from conventional equipment for making soft-paper in 
which type of equipment the web is pressed to remove water and then 
creped from the surface of a Yankee dryer. Although better results 
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have been achieved using, the through-dryer technology discussed 
briefly above, such equipment 1s very expensive both to Install and to 
operate. There has therefore been a substantial demand for methods of 
manufacturing soft paper which are capable of utilising conventional 
Yankee paper machines but which result in a softer product than has 
hitherto been possible to achieve on such equipment. 

In an attempt to reach these desired quality levels, proposals have 
been made for adding a second creplng stage to a conventional 
single-crepe Yankee paper machine, but generally these have not been 
successful in producing a light-weight sanitary tissue web having a 
basis weight in the range of 14 to 34 g/m? (8 to 20 lbs./2880ft*) with 
the required degree of softness. Pather, paper of this weight 
produced on such machines has not generally exhibited the balance 
between softness and strength which Is required for sanitary paper 
products. 

We have developed a method of making a creped paper web which is 
comparable 1n softness and strength to "never-pressed" paper webs but 
which can be produced using conventional equipment incorporating 
mechanical de-watering and a Yankee dryer on which the web Is dried y 
and then creped. 

This method, hereinafter referred to as our dual-creping method, 1s 
described and claimed In our co-pending British Patent Application Mo. 
84014g2. in that patent application we describe a method of making a 
soft paper web having a basis weight of from substantially 8 to 20 
lb/2B80«2 comprising the following sequence of steps: - 

(a) forming a web from a slurry; 

(b) applying the web to the surface of a Yankee dryer: 

(c) creplng the web from the surface of the Yankee dryer at a 
... dryness of substantially between 93 and 97% by means of a 

first creplng doctor; 

(d) drawing the web from the creplng doctor and treating the 
web to reduce the elasticity of the web Introduced by said 
first creping step such that the mean square stretch of the 
web, as defined below, 1s not more than 9%; 
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(e) applying the web by means of an overall adhesive to a 
crepfng drum; and 

(f) creping the web from the creping drum by means of a second 
creping doctor at a dryness of at least 93%. 

The mean square stretch (MSS) of a paper web is defined by the 
equation: 

MSS = ^MOS x COS 

where MDS is the percentage stretch in the machine direction and CDS 
is the percentage stretch in the cross-machine direction. 

The creped paper web produced by the said method is comparable in 
softness and strength to "never-pressed" webs. An advantage of our 
dual-creping method is that the creped paper web can be produced using 
conventional equipment incorporating mechanical de-watering and a 
Yankee dryer on which the web 1s dried and then creped. This 
advantage results from the use of a dual creping process in which the 
first creping step is controlled so as to condition the internal and 
surface structure of the web 1n such a manner that the creping 
response is maximised at the second creping stage. Such an 
arrangement is capable of producing soft paper at lower cost than 
apparatus using through-dryers to promote drying of the paper. 

In order to optimise the performance of the second creping stage, i.e. 
creping of the web from the creping drum, we have found that it is 
Important that the web is strongly adhered to the creping drum over 
substantially its whole surface area, so that very high creping forces 
are employed to detach the web from the creping drum. 

Under such conditions extensive disruption of the fibre bonding Is 
achieved within a thin layer of the web which is in contact with the 
drum resulting in a significant improvement in the softness of that 



W eb surface. The remainder of the web 1s creped in a very fine 
pattern • 

» problem arises <" crtHM » th. higher levels of 

attainable by the use of thermoplastic creping adhesive. If the 

Zt edition doe. not en.bl. . uniform HI. « * 

.aintained on the creping drum ever the extended periods of to 

r„ u ,red to obtain .ccepteble machine operating 

Tdheslres which provide the desired levels of .dh.,.00 tend to bu.ld 

H tlkness on the crept., drum. usually 1. • non-untfon, m 

resulting In variable adhesion and variable product properties 
tC« to control the uniformity of the residua, adhesive frt. b, 
^I.cal -an, as. for example, by fluent changes of doctor 
blades, are undesirable because of the resulting adverse effect on 
machine operating efficiencies. 

A further problem .rises in the us. of thermoplastic adhesives in that 

p. «Tn of the adhesive *1c. remain on the web surface after remo 

E. the crepln, drum tend ,o cause the «b to stick to Use! tjn.J- 

example. «hen the «b is mound int. rolls. This stickin 

termed ^ockin,-, c.n interfere with ,h. subset 

web fro. th. roll . The extent of th. blocking depend, on the nature 

Z Z adh.si,.. the «t Of adhesiv. retained on m -r 

moisture concnt of th. «b. th. contact pr...ur. a . », In th. 
wound roll and th. t^ratur.. Blocking is decreased at loner 
tt.per.tur... cooling of th. «b occurs naturally from the 

7n, .f ~m « - - °\ 7 T, 'the orc.r 

additional Clin, of th. w.b is possibl. at lorn est by th forcod 

application of air at ambi.nt «™er,tur„ onto the . r c« 

St ,1 further celling of th. web ... for example, right be *« ned b, 

th, use of refrig.rat.on s,st»s is costly and can be 

US e of adhesive, which h.« minimal blocking tendenc « at he roll 

winding temperatures which are either attained normally or are 

attainable by th. blowing of ambient air onto the web. 




we have fouml , crepfn9 conposft(on mich ■ 
"hesion needed for the development 0( ( " e »' 

creped promts at desired proiuct J, ^ « J «. 

provides on.fo™ polym*, aopesWe «,« on tte cr^e ler . hI h 
permits the web to be wound Into roll, . h " :, ' 
-thout operational d if „c u U f t f™,?™™ " * * "* 

Accordingly, the present t „,e„, ( o„ prov(oes , tBermoplast(c 
es„e composition .Meh Is ,„ the f. m of an ,J MS ? <2 



(•>■. major proportion of , ,,„,, ac<me ho « opolymer 

least 90, by weigh, of the MlyMr> ^ Mj< l 
copolymer having a molecular weight of from 500.000 to 1,500 000* 
end , class transition Operator, of from 28 to 3e»C, J , 

(bl a minor proportion 0 f a vinyl acetate homopolymer or 

Tol sTt "'T ' "" K " ,ar " e,S ' ,t ,r " 5 - 000 to 250,000 and V 
' glass transition temperature of from -50 to 32oc. . J 

a high molecular welgb, homopolymer or copolymer to which vlny, 

eute censes et leest 90, by weight of the polymer. P,£, rs 
h » ng modular „,g hts oelow 500,000 do no, develop crep.n, forces 

wberees pol^re ™o,,„, w ,« 0l , P ^ ^ ,.500,000 do no ' 
enable se.isfeotory f„ms » be ™ f n..,ned on the crep.n, drum 

Polymers which ere eltber v.nyl ac.tet, homopolymers or copolymers 
containing at leas, 90, w„y, acetate „ ave transljo 
temperatures m the range of 28 to 3.oc. transition 

W. neve found that b* adding to component („ is definM above> , ,„„ 
molecu ar weight component - component (bl as def.ned above - , „ r 

acetJte "«»P0'y»»r or as e copolymer of „„y, acetate „, tB 
dther mongers, such as oc«y, maleate. buty, acrylate o 
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acrylate. the desired adhesive forces can be obtained while also 
r uidin for tne MP* -1— " °> ' «»- •*""• 
Polymers of this Kind .1.1 nave gloss transition temperatures 

between -50 and 32°C. 

The amount of component (b) needed in admixture with consent (a) to 

tain the desired creping perforce has been found to 
modular weight of component (b). For example, we have found that 
molecular weign* v horaopolymer having a molecular 

when component (b) is a vinyi <w.cww« r 

"Xht o from 100,000 to 250,000. an amount of «M ' ™" 

20 to 40. oy weight, based on the total -eight of the solid adhesive 
Z ne«s " thl adhesive common 1s preferred. Sl^lar y. -hen 

ihl is a copolymer of vinyl acetate having a molecular 
C0 "T I OOoToTs.OOO the preferred amount of copolymer for 

based on the total weight of the solid adhesive components of the 
adhesive composition. 

we have found that the creping edheslu. compositions of the present 
„«t . pendt the winding of the creped webs Int. ro ,s . » , 
loching problem, .hen the temperature in the wound ™» '^- 
sooc. under n.rm.1 operating conditions, temperetur s of 50 C or 
are usually present; If not temperatures of 50«C or less can he 

are usuanj v imM<mt air onto the web surfaces as the 

obtained by the forcing of ambient air onw 

W eb is transported from the point of creping to the point of roll 
winding. 

cylinder surface contacting the web. 

m h,,e found thet the creping adhesive expositions of the Invention 
v dhl s v, properties which are pertlcularly -"-«-»*• 

Unions of operation of *~^Z7t£t ~ « a 

particular that the adhesive compositions are well suiteo 
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Q said dual creplng method in which the temperature at the second 
creping drum 1s from 110 to 132<>C. 

The invention will now be illustrated by the following Examples. In 
the Examples, percentages are by weight unless specified otherwise. 

Basis weight (BW) is the weight per unit area of a sample of paper 
web; i.e. , g/m 2 . 

Bulk is measured using a Federal Bulk Tester which measures the 
thickness of 24 sample sheets under a load of 36.4 g/cm 2 . 



The following properties of the paper web: machine direction tensile 
strength (MDT)» machine direction stretch (MDS), cross-direction 
tensile strength (CDT), and cross-direction stretch (CDS) were ^ 
measured in accordance with TAPPI Standard T220M-60. The mean square j& 
stretch (MSS) has been defined above. 



Handfeel (HF) Is measured subjectively by a panel of Individuals 
against standard samples having handfeel values assigned on an 
arbitrary scale from 10 (least soft) to 100 (softest), 

The handfeel values quoted in the Examples are measurements made on 
the surface of the sheet which was In contact with the surface of the 
second creplng drum. 

in the Examples, a dual creplng method and apparatus of the type 
described in our British Patent Application No. 8401492 was used to 
produce the creped web. 



EXAMPLE I 

Example. I illustrates the Increased softness of light-weight two ply 
tissues produced by the invention where the smooth, soft sides of the 
creped webs can be turned out as compared to two-ply tissues produced 
on a conventional dry crepe Yankee machine. 



i 



u-w en. fate pulp on a conventional 
A -eh • • fomed of !«•»!"* ' ^ by the pitied of 
fourdrini.r wMn ».««9 • Ya " k « ***„ Kt1ct of the dual creptng 
. second creping cyiinder to ena » . * > * « ess ,„ n0(stur . ) 
process. The *b is dried o ^ M% au ^ n ted b, the 
, t «. point of creping- » h« « ^ ^ ^ <JnkM surf «. 

The - - - ^ - ^r n ;rSTr:r.u 3M 

CT . di««r ^red.-c...""' f* V, " a 9 ccor(lance „ 1W the invention. 
Teflon is a reentered Trade Hare . I . « 

ey „„d.r as an aoueous «per»1 ^ wa5 , 

using a spray configuration. ™ ' * m ^ t . 750,0001 

mix ture of 9M high rtX' «*« ,„ ,„ weight 
polyvinyl acetete T J acetate and octy, 

secular «i 9 ht ■ "j™™^ ivKm% poiy^er dispersion -as 

M leate having a 'g « f "« t , rste sufficient to 

spreyed onto the creping cylvnder eurf •« » ^ 

a pp,y 0.2 g» of M Poll-' " J™ at a speed of .».*/«. 
/urfece. The s«ond "^"'"' ^t texture et the crepin, 
end heeted rf* «°*> - f / OT the finder using . 

M «f ««• ™ "*,""*„ "ndU of 8» .bo« the radiai line 
orepln, Med. set et bU „ and the cylinder. 

The creped *b .as then mm MJ-^ ' ^ ^ The ..s 



39.5 g/m2 

0.655 cm/24 sheets 
264 g/cm 
18* 

97 g/cm 
9.6% 
91 

A two-ply product made on a conventional dry-crepe Yankee paper 
machine without the invention was not available using an identical 
pulp furnish. A product prepared using a similar furnish comprised of 
70% softwood sulfate pulp and 30% hardwood sulfate pulp had the 
following physical properties: 



BW 


4(1,7 g/ m 2 


Bulk 


0.681 cm/24 sheets 


MOT 


172 g/cm 


MDS 


22* 


CDT 


59 q/cn 


CDS 


4.7% 


HF 


57 



Handfeel (HF) is evaluated subjectively on an arbitrary scale in 
comparison with standard samples having predetermined mf values. The 
softest products, available commercially, are rated at about 100 using 
the scale employed for the above measurements, whereas conventional, 
two-ply dry crepe tissues typically are rated between 55 and 70. The 
handfeel rating of 91 for the product made using the invention is 
significantly softer than the two-ply products produced using 
conventional methods. 

U is desirable to produce tissue products which are both soft and 
strong. Increased softness can usually be obtained by reducing the 
strength of a creped tissue product. A further significant advantage 
of this invention is that the greater softness, as shown in this 
Example, was attained with a substantially greater tensile strength. 



BW 
Bulk 
MDT 
MOS 
CDT 
CDS 
HF 
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EXAMPLE II 

Example II illustrates the increased bulk and softness of a single-ply 
tissue product produced by the invention. 

A web was formed on a conventional fourdrinier paper machine from a 
pulp mixture of 8fl» softwood bleached kraft and 12% secondary fiber. 
The wet web was pressed and dried on a Yankee cylinder to a dryness of 
97% just prior to the creping blade. A conventional creping , , hesive 
was applied to the Yankee cylinder surface in an amount of 0.25 9/kg 
of product to improve adhesion of the web to the Yankee surface. The 
web was creped from.the Yankee surface under conditions allowing fi% 
crepe in the web prior to the second crepinq step. The web after 
Yankee creping had the following physical properties: 

BW 25 - 3 
Bulk 0.323 cm/24 sheets 

MOT 169 9 /cm 

MOS 12 ' 3% 

CDT 5 * 9/ cm 

CDS 7JI 

MSS 5.3% 

The dry web was then pressed onto a 1.52 metre diameter, steam-heated^ 
second creping cylinder. This cylinder was coated with a creping 
adhesive composition 1n the form, of a polymer film which provides he 
adhesion between the web and the cylinder surface. The polymer film 
was sprayed onto the cylinder surface as an aqueous disperse 
containing 9% polymer solids at the rate of 0.22 grams of * 
solids per square metre of cylinder surface. The polymer soHds was a 
mixture of 70% of high molecular weight polyvinyl acetate (molecular 
weight • 1,200,000) having a T g of 36°C. and 30% of low molecular 
weight polyvinyl acetate (molecular weight . 125,000) having a T g of 
Zol The cylinder surface speed was 12.7 m/sec. After the web Is 
pressed on the cylinder and polymer film, the web and film are hea ed 
by the cylinder to a temperature of 13 2 o C . just prior to reaching the 
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creping blade. The. creping blade is set such that the creping angle 
is 40 above the cylinder radial line at the point of contact. The 
creoed web issuing from the creping cylinder is wound into a roll at a 
speed of 11.4 m/sec resulting in a total of 18* crepe in the dual 
creped web. The physical properties of the resultant creped web are 
given in the following Table: 



BW 


28.7 g/m2 


Bulk 


0.541 cm/24 sheets 


MDT 


106 g/cm 


MDS 


22. 6S 


CDT 


48 g/cm 


CDS 


10.7% 


HF 


90 



The ^product produced by this dual creping process employing the f- 
creping adhesive composition of this invention in the second creping V 
step has a substantially greater softness [HF SO) compared to handfeel t 
ratings of between 35 and 55 for single-ply dry creped tissue webs at " 
the same tensile strength levels. The softness of single-ply dry 
creped webs are in the low to intermediate, range of softness of tissue^ 
products, whereas the softness of the single-ply product of this w 
invention approaches that of the highest softness products in the i 
marketplace. In addition to the increased softness, the bulk of the 
dual creped product of this invention was increased by 68$ over the 
bulk of the dry-creped web as removed from the Yankee dryer. Further, 
the cross-direction stretch of the dual creped web was also increased 
substantially. 

These examples illustrate the superior softness attainable in webs 
produced by the practice of this invention. The softness effect is 
greatest in the surface of the web which contacted the second creping 
drum. Hence, the greatest product improvement is attained in the 
manufacture of two-ply tissue products in which the softer surface of 
each of the two plies is turned outward. In one-ply tissue webs, only 
one of the surfaces will have the superior softness. 
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CLAIMS : 

a Hh«ive composition which is in the 

r^i^r- ------ 

counts 1. . 

„f > vioyl oo»opoly»er ' 

la , . .ojor proportion KeU « u „,« for. at 

„„„ ocetat. copolyr In - ch the v y or 
„„t 90* by of «. oo^r e ^ , ^ 

:roToro: s :rcr.off^, t o^..oo 

of a vinyl acetate horaopolymer or 
(b , a minor proport.o o . i 5,000 to 250,000 Jd 

component lb) is a ^ 
of from 100,000 to 250,000. j 

according to Claim 2, whereinjthe 

wu „» ,f cowooont (bl i s f ^ ^ jaM5lye eoBpoMnts „, 
basis, based on the iota 
the adhesive composition. 

Jjht of fro. 5.000 to 75,000. 



m + n naim 4, wherein the 

^ „ f W .„ w solid ,«„.„« conponont, of 

basis, based on www 
the adhesive composition. 



6. A creping adhesive composition according to any one of the 
preceding claims, wherein component (b) is a copolymer of vinyl 
acetate and a monomer selected from octyl maleate, butyl acrylate a 
2-ethyl hexyl acrylate. 

>" A thermoplastic creping adhesive composition substantially as 
hereinbefore described in Example I or Example II. 



